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.. A l g t l 0 retinal cDNA library was screened (approx. 500 000 recombinants) with two independent probes obtained by Taql digestion of the bovine brain CNPase cDNA previously isolated (Vogel & Thompson, 1987h) . Thc probes consisted of a 586 bp segment, mainly from the 3'-untranslated region, and a 1086 bp fragment from mainly the coding region. Screening was at a stringency corresponding to 70% probe/target match (Lathe, 1985) . Isolated positives were sequenced by dideoxy chain termination (Sanger el al., 1980) and analysed (Staden, 1986) .
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A portion of the coding sequence of the human CNPase mRNA was compared with rat (Bernier et al., 1987) 625th MEETING, LONDON region studied was 8 1% bovine/human and 70% rat/human (67% bovine/rat). Fig. 2 represents these homologies at the nucleotide sequence level as determined by the DIAGON program (Staden, 1986) . These values are surprisingly low in comparison to the very high sequence homology observed with the other main CNS myelin proteins, MBP and PLP. MBP shows over 90% homology between similar isoforms of the mouse and human proteins (Kamholz et a/., 1986), and PLP shows 99% amino acid sequence homology between rodent, bovine and human species (Sutcliffe, 1987) . Over 40% of the amino acid changes over the analysed region are conserved with respect to physical properties.
The availability of cDNA clones for human CNPase will enable an assessment of its involvement in the aetiology of degenerative diseases such as multiple sclerosis. Human chromosomal localization, hybridization histochemistry in sitir and genomic organization of the CNPase gene are currently in progress. a-subunit is widely distributed, but the B-subunit is restricted to adult skeletal and heart muscle, and the y-subunit is confined to neurons and cells of the diffuse neuroendocrine system (Marangos & Schmechel, 1987) . It is the only known glycolytic enzyme displaying specific isoproteins both for muscle and for the neuron. Therefore, it presents an ideal family of markers for the analysis of the control of gene expression in muscle and nerve, and at the protein level provides related, but cell specific, markers for differentiation which might also be exploited in clinical situations. Complementary DNA (cDNA) clones encoding human neuron specific enolase (NSE) were isolated previously (Day et a/., 1987). Here we describe the isolation and analysis of cDNA clones from an adult muscle cDNA library, and the application of these and the NSE cDNA probes in the characterization of their human genes.
cDNA fragments spanning the entire protein coding region of human neuron specific enolase (Day et a/., 1987) were purified and radiolabelled by random priming (Feinberg & Vogelstein, 1983 ). An adult human muscle cDNA library in the vector LgtlO (Reinach & MacLeod, 1986 ) was screened at low stringency [ 2 x SST (standard saline Tris), 45°C wash] using this probe. Isolated positives were recloned and plate lysate minipreparations of DNA performed Abbreviation used: NSE, neuron specific elastase * Present address and to whom correspondence should be addressed: Department of Chemical Pathology and Human Metabolism, South Laboratory and Pathology Block, Level 4, Southampton General Hospital, Trernona Road, Southampton SO9 4XY, U.K. (Maniatis et al., 1982) . Restriction fragments were sequenced by standard methods ( M 13 Handbook, 1 9 84).
Human genomic DNA was prepared from 5 g of brain from unrelated individuals between 4 h and 3 days post mortem by standard methods (Maniatis et ul., 1982) . Restriction digestion, electrophoresis and Southern blotting on to nylon membranes also followed standard procedures (Davies, 1986) . Typically, 5-10 g of digested DNA was applied to a 0.5 cm wide track, cDNA was random primed using 32P to a specific activity above 5 x lox d.p.m./,ug, and 10 ng/ml applied to blots which were washed repetitively at very high stringency (0.1 x SST, 65"C), and autoradiographs were exposed overnight using XR-Omat film (Fuji) at -70°C and one DuPont Cronex Lightning Plus intensifying screen.
Screening of the adult muscle cDNA library with the NSE probe yielded several positives identifiable only below a stringency corresponding to 70"/0 probe/target match (Gamier et ul., 1978) . Partial sequence analysis of two positives revealed a protein reading frame with close homology with the enolase gene family. Since these clones are clearly different from the other two human enolase isoenzymes, and were isolated from a cDNA library expected to contain clones encoding only the third (muscle specific) isoenzyme, it is assumed that they derive from p-enolase mRNA. A complete panel of enolase probes versus different tissue Northern blots is in preparation.
Some difficulties have been encountered in raising specific antibodies to the related enolase isoenzymes (e.g. Haan er al., 1982) and considerable effort is needed to obtain antibodies with suitable specificity (e.g. Hayano et ul., 1983) . A novel approach through epitope prediction and synthetic peptides has yet to be applied. In certain circumstances (especially as serological markers) cross-reactivity of antibodies to the neuronal isoform with the muscle protein would be a considerable disadvantage since 90% of body mass is muscle. Our analysis has permitted the identification of potential epitopes which are entirely distinctive for y-enolasc.
Southern blots of restriction digests of total genomic DNA prepared from ten individuals, on average, were probed using a 600 bp Ah-Rsa fragment spanning most of the 3' non-coding region (Day et al., 1987) of NSE mRNA and
